Effect of volatile anesthetics on synaptic transmission in the rat hippocampus.
The synaptic effects of halothane, isoflurane, and enflurane were examined in the rat hippocampus in vivo and compared with the effects of ketamine and urethane. Actions of the agents on excitatory amino acid-mediated neurotransmission were studied by observing evoked responses and long-term potentiation in the stratum pyramidale of CA1 with stimulation of the contralateral CA3 region. Long-term potentiation is a long-lasting increase in synaptic efficacy, which follows a brief stimulus train. It has been shown to be established through activation of the NMDA subclass of excitatory amino acid receptors and is thought to be involved in memory processing. Volatile anesthetics had no effect on evoked excitatory responses or on long-term potentiation. Actions of the anesthetics on inhibitory processes in the hippocampus were studied by pairing stimuli at a range of interpulse intervals. The first stimulus activated inhibitory processes that caused the response to the second stimulus to be smaller than the initial response, a phenomenon termed paired pulse depression. Paired pulse depression was significantly prolonged by the volatile anesthetics compared with that under urethane or ketamine. These results indicate that the mechanism of action of the volatile anesthetics at the hippocampal CA1 synapse does not involve amino acid-mediated excitation but does involve enhancement of inhibition.